The pituitary adenylate cyclase-activating polypeptide-induced phosphorylation of the transcription factor CREB (cAMP response element binding protein) in the rat suprachiasmatic nucleus is inhibited by melatonin.
The mammalian hypothalamic suprachiasmatic nucleus (SCN) is an endogenous pacemaker generating circadian rhythms. SCN activity is synchronized with environmental light/dark cycles by photic information primarily transmitted via the retinohypothalamic tract (RHT). The SCN controls synthesis and release of melatonin, the hormone of the pineal gland. Melatonin itself feeds back to the SCN. Using brain slice technique and immunocytochemistry we demonstrate that (1) pituitary adenylate cyclase-activating polypeptide (PACAP) induces the phosphorylation of the transcription factor cAMP response element binding protein (CREB) in the SCN during late subjective day and (2) melatonin inhibits this PACAP-induced phosphorylation. Our data suggest that PACAP is a neurotransmitter which affects gene expression in the SCN probably via the cAMP signaling pathway and that the antagonistic effect of melatonin mirrors a feed-back loop within the circadian system.